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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve encoding efficiency 
without dissipating encoded bits for an erroneous movement 
vector by assigning a zero value to a movement vector. 
SOLUTION: An adjacent picture sequence is analyzed by a 
fade detector 70 to obtain the sum total rate of absolute pixel 
differences, and picture fading and a luminance gradient 
related to it are detected and are sent to a movement 
predictor 48. With respect to all frames where fading is 
detected, an output movement vector value is set to 0. The 
correction output of the predictor 48 is processed by a mode 
processor 54 and is evaluated. If the movement vector set to 
0 is not satisfactorily consistent, the processor 54 is operates 
a system in the intra-frame encoding mode. If it is 
satisfactorily consistent, the predictor 48 outputs a good 
result, and the system received the instruction of the 
processor 54 to execute inter-frame encoding. 
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(57) [Stt] 

ftib^^u— Af± N ?S3£eo-i? h (a. . . l) fc 

(DIFF,. S , DIFF-n) o A^CQit^ 

(S) ^#ir^y > Mco^T**6<btL5 0 7x-i^y 




( 2 ) 

1 

j»L-C8(rlB»#-<^ h^«r»lci-5*«iSr-artpc4:S: 10 

fitria-r > * ft *«**a>iBfc 7 ^ bict>tz z> 20 

BtrE^#iiK^«S-& $ titL7<*)ffit b & fc oijfr * 

WEiS+n^o*y*(OBttEaA4at-*S'&**LfeA*SH 30 

«fl£8^^ hl7-^<oiWEffl*S«i:tt'&S*Lyi:AA» 

fltTEfS#iiKtcfe^$n^f-^A*«Si:, iiuE«fcttiSd> 
bmE^^^— ^fSflrSraW-rSfMllliA^iBi:, SuE 

*tfcA;&*£. BttEMUM^ h^-^OA^ag^ME 40 
h !7 — ^A**fclc*6^£ftfcUA*£*fc 

*mb. sfrE*ffl»^fefl»E-c>'^-^flr#*s«i- 

^AM^r, fl(JEft-§-iiKJcM-&$Hfcffl*iBi:Srfco 



M¥8- 2 2 8 3 5 6 
2 

[is^js 6 ] mt&zm-tm ^rAtfc 
Hufe®^^^i-^f^^Sffi-5A^*^<f^tU^«<b^ 

MEMttSr^-fffi-S-SrSfSi-SA^iSi:. iWEK^* 

h/v. ^*^u-*<D«rE»J«iAA»fctt***tfcfflA 
[0001] 

ML, J:9*flcttictt % >f*-^ (BOO 7*-$* 
~'^(i«.o ec rauins) iCj^ji^ 9 o^K'AJiE( luminance gra 
client) (7) J: 5 flll&fil* il^®^ (normal image)^^ 
7*7 y $ . U^/U^ <£> (^fcte^GQ&tf)) Hf^feWft^gg 
(image intensity gradient) ""f <5 <t ^ 7 1 U tfv? 3 

[0 0 0 2] T^jo. *W*B*(7>Eili«*f*aiJHO«3fetti 
^fflJS^S^iWPFtHBSO 8/3 2 9, 5 5 3f (1 
9 9 4¥l0^2 6Pai|I) ©W»t©E*:S<5<t 

«fc o t SK3KlSWffl : aiJRonilH*oE«trt»^*nMi« 

[0 0 0 3] 

^-^rV^fi, -'3a(DK)#cr)/ e^ v^^l^^(m 
otionless image) ^iggg LTJibiitc:^^ $tt, rtliC<t 

'C^>'5ttl#ffl®f?-^'{t(motion compensation coding) 
tt, "*nW*5c^*ltS— fll©T««F*{k(predictive 
coding) r*S>f9, ^^J: 9 tev$F3fti7L&tti%:¥&< fz#>{z 

[0 0 0 4] fe^)7U-A?)^ft(07 1/-i ! s^T'(:>'- 

\y— A ^T-cr)|^^ (intensity) a<k^*V^C: ^ <7)J^H t 
# Sr^SJ L (estimate) ^cr>tlj# ^Mffi-T 5 r i: K J: o 



( 3 ) 

3 

J*. (fttaSWfltSiX*:) »&SHft<residual image) i: 

[0005] n*«Mt?nff4rfb^a. 

• v ry^V^(block matching) tClg<5^T^£ 0 ^l^T 10 
U— AlCl j6 tt^^i (displacement) & 7t #><£>g£fft 

^) ASfTfctt, rot- ^MJ: 9 BSfS:? Art 

Ogr ^)#§/n ^(D^-eSft— SCbest match) 
Tl/^o y Mil ^ Mali" 51^^ h^Cmotion vect 

or) S7 U- Aft©^ p y ^ t Art©* 
&-gr(best match) ££H^ttTV^ 0 (ft 

nter-frame) W*fl5G>— Kj#««^^^^b 20 
-Art) (intra-frame) «F*fb^ J: 5 

[0006] m^tef^ynmrn^ik/temte. ±se 

*.fi, Ang ffe* rfcr^ffiBtt^tftspJttSrtfcbi-j 30 

(Video Compression Makes Big Gains) (IEEE Spectrum 
, 1991^10^) tlf^tltl/^o 4*1^ ClWfjfofcKie 
CITT H.261 COtrrt^^fKCoVNtl^tio 
f9, ^yh77U-Af?^L joimiPEG (Motion Pic 
tures Expert Group) ®^^-§-{bS*(IS0/IEC 13818- 
2, 1993^11^) (C2p«l-r^-r — 7 W-A^jglJib# 
i«a*j?fftlCO^t fciS^TV^o Sffl£tLfcMPEG 
«ipf±, Sfc, — 7 U— A • Kfc.fctM:/' h 

yxA^ifitt^o 40 

[0 0 0 7 ] 

SS^*{4=OT-Cfix V^<0^»#^«a(motion es 
timator)fi*SS!i*-e*>5fe»«C, Hj^ 7n^^ M 
. ^ — zj. ^ y -j, £ y (image "blockiness" artifact — Hi 
t££Mf&-tZ> t°^iryu • zfxn ? ffi"OttlA<a B £ofcil 

— ^^7 7^ hfi, 0»J*_fcf x ¥J&£!RKi!()lean Square 
Error) £ fc(i¥^^>^^^(Mean Absolute Error) ^ 



#Hf!¥8 - 2 2 8 3 5 6 
4 

7^, ClHfi, ^M^fe -5— ^(erroneous match) riSJUS 
y?^(D (^tz^<D^(D) Mi£>7^— K(image fade) 

h7 v?X+£fa^Z- k&m#>ibtitz 0 Z<D£?[C7 
U— Araij^gigi5(frame-to-frarae image detail) £r h 

h 5 ^ $ (luminance tracking) tffffrtl TV * 5 0 Wfi h 

i?lsyizXM~tZ> 7 A NM*&4gE (luminance gradi 
ent) ft, ■feUniSJSKfc L4^ofc:i*iJfaia(in 
otion estimator) ^WJT# * t ft # &> £ & <£> 

m&*)m<Dh7 v^isy^xzt. ^v^AT^ay^Ftg 

[0 0 0 8] 

HH^MjS^DiE (image intensity gradient) C7)^^ {do V * 
5t> ±izt!L/c r^n ^^^^(brockiness)j t£T — =r 

#?-ffl^(motion estimator)^^ii^]^»)#^^tiiL/c 

aas^^ihif^o, u— Ao»jjtffi 

*©(0,0) h^t^ov^TW^co^jeSrfT^/jri^^ 

[0 0 0 9] r rT'BH^LTl^v^^xA^itLJf. > 
— > ©»ft^fk(intensitychange)^S^ttJ$tt 

od^ttSo r^iWw^C, 3o^i8®t7U- 

-ATir^^ V hrt^^^feBI-H^^n/ct°^iryu^ 
«©lfe«tlK<Ofttt, 2^70)Bj|7i — A- 



( 4 ) 

5 

[0 0 10] 

mm(omm<Dwm] m i it, 3-o<Dmmmmy^-^ 

AJi^JRaLjfeaEitftCnon-interlaced line) Sr&A/t^ 
5 0 ft&> WT^IftWfi> jfeBGRfRttL (line-inter lac 
ed) 7l/-A(D'>-^y^t*fcot, #:7 U—Atf*, 

*u r<D#J-ete, "a" - "L" -c^£*itv^ 0 IE 
£ it AM K *f it w f@ % ^ ft o r v ^ PS 9 N ISt^ 

— A #-9- 1 

x\ ^~tv (1) ±«M^ft«-c*>s 0 j*g 

tt^fc^iryUjWKCpixel intensity) ^^{b*^riEb< 
^LT^£ 0 i(7)7x-> ? y^ • i/— (1. . 
a. . . a 2 ) f2fcka»£ifcftfckjftrC^ftt^ 7^ 
— V^tflty \y — A 1 (7x-v?y^ • yytz-fr 1 t? 
&>9, 7x-v J >'^(ieiot^^^) ri»b:7U 

?:lt7w^3 (S±7x-v ; y^) *-CK4r<z>J;3 

x-v?y ^1^7 1 7 U-A 2 IriT (91) 40 

7 U— A 3 *T*(d»><irtCtS*PLri/^< 0 
[0014] Hi d^-r J: 5 fc, ^ ^ 1 £ 2 f*W*f 

j£i-£-tr^ > h ajco^t, migyi'— J*<nttfc-t-% 

ir^V > hrt^l^i:^icB^tLfct 8 ^^/wco»Sfil(i 
ntensity value) M<E>Mri s **£ix<5o 

j&SsRfcbft. 7l/-AilDIFF,. 2 *s»bixS. 7 
A 2 i: 3 ICOl^Tfc PI ^-V^fflV^btl 

T, 7L *^ffiDIFF 3 -, ^#5>tL5 0 ^ 

^-AifiDIFF : - 3 t71/-AifDIFF,. 3 i 50 
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[00 l l] I«7x-v?y^5#St5:i:lt 3o 

b rtMc jjs $ titzo Z 0>&l£ m ft 

5 3 AfBttt^M^fi, 0 2S:#BSLt»»t5 

9 4 - ^>-:n-y («F4Ht«) £Hii-3tt* 

tts;:<t few?**. ««<&:7 i/-^fettx'W * 

tt. 7*7" Uv/^Cdetelecine)^^!; y 4 ^2 I) > ^Wzft 

coffin. AfccD-T^TtO-i?^ V h^ov^Tf^C^ffi-t?* 
a^HH) g|3C07c2— ^ — htd^^ttTV^o ft 
[0012] 

[0013] 

2 3 
a a 2 

^7U- AH(7)it*fi, iilLf:7x-^->->r 
^^Id*5«t5«[ "a" ^^i-5fi^^L<ftoT^ 

OJt^li, S A X^£tlX\,^Z> 0 &*)<D±Jf*^bB- 

S B -S l ^#e>il5 0 

[0 0 15] Hffc7* 3 i-^>' < /36SffaEi-S^ f+* 
■e*»fc7l/- ^|g(Dit^flS "a" «t^>hA 

L/O^L, itm<OW^'t^X<0± ? * > h(COVNT(5f^ 

L< fto*rv>5^M(iftv\ ^-^Lbttfc^^^^CO^* 

8 0%-9 0%*>*VM****3&s*jcuv^tt:*H«r 

^Mtt "a" (C^LV^^if pHftSt^^OLt^ 
fflEi:*^, T/W^y XA^7^-^l:f-5ri^T:'# 

[0 0 16]fad 7*- K»P B 14 , (-#<60i(l#^fo 

or, ±?*>h<D4o%^5o%i*rtfimcitm<oiB. 



( 5 ) 

7 

t>, mStiS^o **tf>*###l-& (%) a*Kj#£ 
su&^a{cir%-tnni£L<te\,^t^Z-htlZ> 0 if* 

— 1 
7x-^y^">--{ry^ a 

*«r-fcf9, "b" f* i J: 9 /hS 5 # 

"a" £q±t~&z> 0 ±m<omtmm\z, y^—v^y 

So ^iSD I FF|. ; joit^D I F F 2 -3 7^£-ir>7V > 
h^OV^TSt^Sn, 7l/-^WS A -s L *s± 

O0iJ-eo||W:*«tt "a ( 1 - b ) / ( 1 - a ) " \ZM 

_ D I FF2-3(o d d ) 
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/Urn y X^(i7 in — v^^^Sc ot^?iv^ 

^ £ Jd#S 0 rcogfp (criterion) *9 . tSMtHlft* 

[0 0 1 7] 7? y^t^hm^^— >^<D7xl— hlty* 

-A • ^r>^<Z>iaST?3JcOJ:5^ "a" "b" 

[0 0 18] 

2 3 4 

a 2 a 2 b a 2 b 2 

[0 0 19] 0ESrffi¥(ci-5fc*tC d 1 13 3 o?)® 
{g>:7 u— ^Srftffl L/c^o,- K^m^uir^^LTl^ 
5 0 L£ X *L^„ /t^^yj^S o ^ y* j J* ei-3. H ifi-^ 1/ — -A 

[0 0 2 0] 
[3ft 1] 



A (odd) 



D I F F 1 - 2 (o dd) 



( 1 ) 



[0 0 2 1 ] DIFF s -3Udd.it 7L^-A2 

(D^my^-^ Ki7U-A3^7^-;u K£<Dffl 
Ojffe^t^ir^M^ftT-foSo DIFF,. !(adJ) (l 7 
U— A 1 (D-^ifc^ ^ —A- 7 u — A 2 <7)-g?#::7 — /V 

■ c.d-i*»feS L i.-di 4titt:tt*tLt, btm&tbbfrC 
^>^*«lttst* s r £ a«-c# So 

[0 0 2 2] @4te, t4ilil71/-AK 2£» J: 

fi, »7^-yuK(7)v/-^y^^7x-v ; y^- 77 
«7^-;i^K^7x-^y^. 7r^^{ib, ri>?>b 

a — («Tl5l«) M577^^t*kt5 0 

7^— /uk • y*— i?y#x*te y $t$ktmw<r>^Vc^ so 



(S* . . ) \^*\z.t\%£tiXttM£tiZ> 0 
[0 0 2 3] ±a!Lfcr/uzfy XA©S#i: it, 

El2{c^i-MPEGJpSa<De 

[0 0 2 4] IE] 1 <Z)0U-Cf±, *tl£i-6 7 \y-J^/y 4 - 
Rl— <HBf^«*»ttfc t 0 ^ -ir/ur e 1<7) ir/uM^#fe^MSco 

#ir^7« V hrtOf^ir/u^^fll^-c^^, # 

i?i-S^~f@0f(cB7!)^/c^k o ^ir/u^<7)^ (*6*Hi 



( 6 ) 

9 

[0 0 2 5] H 2 (DC/^^-MCjo^T, Aft&tltzMP 

-fV^^(Discrete Cosine Tranform - DCT) ^-~*y b 2 
6—i^^tt5o h 2 2 <t 2 4<E>lb«sfc:o^-C«u 

11 2 ictf l/c v-^ ^ osft# toacoftdffi t mm <5itTf 10 

[0 0 2 6] ^-~y Y 2 6/)^ODCTlWl^^ 
5/h2 8iaoti^^^ y h 3 0 laot^I 

tlXfrb, b 3 6(dJ; ^Wa*r&]^7— fTIE(forwa 20 

rd error correction - FEC)&L5|£rSlt -5 0 7 3 

ot^^tl, h • =3 is hp- ^ 3 4 tefcti^ffeW 

? X h ]) — J* • fcf 3/ h • U — H±, ^^77 3 2 — (7)^ 
*UA^u- hdSJiff— SJciftSi 5^*JW*ix4o 

7 t cor >^ ci - £ 7 ci -it±m\c&5± s 

[0 0 2 7] l2W7'o y^ 4 0-5 4(i % :/n ^2 
2-2 8 t-ftCftoTD P CM1# 

tSSfF'S'JSfeotion estimation) 4 8 CO»JfflIA^iS(C 

A^£tb3 0 »#^fflij|§4 8a»&**fe*ifcik* 

A^£ix6 0 

[0 0 2 8] ro»#^Diryif«i % >fyF77i/-i. 
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10 

[0029] tb^^aa-^u— >a ytii, ^.^y h 2 
mm^it^n, ^5/h4 2(aot®DCT»^ti 

T*»e>*PflL»^SI(additive combiner) 4 4{CA*$tL 
So S^4 4cDftb^^A^«(ciii N 

-^Sj^decuiis tructed frame image; f^ N ^^^4 4 

J- a* s *tfc»*iBifefc a r <^ id i «9 

foz>o nmm^tifzmi^ay j* • ^ y 4 6 ^ h 

T^ti^o lit 9JS4 8l±A*^y7r 2 o^e>(oa 

7l/-AA^<b7U-A • ^^-y 4 6^P)OBi*7l/ 
— AA^£r^:{f-r5 0 ^ * 9 -f > (search wind 
ow) ^ffflLT, «J#i : 'iy^4 8(iJE^U-AcO# (fiSJ 
^Lfi. 8X8) t e ^ir/^ • -/^^r N ^^ey 46^^ 
c0ttHljC0|?*^®^^J:bKi-5o #h°^ir^ • Xp 

r^tc N ®i^-<^ hyu (mv) &±igLzti % m>mmkft 
mmmm^yn y#mxMc&.—mbest match) 

[0 0 3 0] 8^feO»#-<^ 

^ h 5 0— (D^btl^ =^mmA S^hCD^fL^ffl 

mmi-z>m%^<? b/wm&k it, ^^ey46^bf 

W|*7U-^3ft^«) 8X8) U}# 

(subtractive combiner) 2 2frh%htl : & 0 ^.<D?%£-W 
^ («F*§-ffc») <0«ffi<0iSfrS:fT5 0 ^f>^-7U-A| 



( 7 ) 

11 

[0 0 3 1 ] M 2C0^>=i — ^rov/uf/u^ 
(MUX) 2 4*5<tt^5 2t, r. tl h icHiH"^ 

4t^tl/^ 0 #MUXIi "0" <b "1" -e^Lfc^ 

^£*b£ 0 MUX 2 4(7)0 A^F«8(-*imA*ft#^A 
Jd&tl, MUX 5 2 COO A^iffi^ttS^'W T * • U' 
^</K CT^fi, "0" • i/^A*$n5o 

MUX 2 4 t 5 2£> " 1 n A^tCte, ^Erix-t*tt«* 
■««*i^«H««*3»AA*ix6. *-K • ^n-fe 10 
yf5 4tt»^ h/u (MV) CiS§lt, -O'* — 

tf, ^-K-7 f, Dt7t5 4IJMUX 2 4b5 2<DM 

— ^St5o MUX 5 2(i^7h 

5 0^b«D^fllH*fS-§-S:in*SS4 4— »U MUX 
2 4te«&SHfeff#£DCT^~s/ h 2 6 *3 J; t«g«fc09 

Tany b 2 6 iStt^f ft^^ix h^ttStl, ^ffi'J 

Bf««#^*PJH»4 4^6«J?mt**t5 P ^JBlJi $ A»-C 
irV^ofcJ: pic, ^(D^fA^i^ftiaot^ 
[0 0 3 2] ^ — K • 47^ibDCT^^;y 

sift if y m»£, m^<on^it^y hm^n&m^^ 

[0 0 3 3] *-K-^P-fe7t5 4li, 7x-Kftffl 

5o :^7i- K*ttJ«7 oeo»m±iai Sr#flBLTJW 
Tt*HWt5o 7x- K*ttl«7 Old*, mj^Lfc3^ 50 
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L A • >— ^->-^^^ hTi--5fci^<7)3^U— Af^1t 

ft ESS , »«7ix--A^e>coj»¥pM(Z>Jt*S:* 

[0 0 3 4] flMifcRWi-* « 2/ h 7 0 I3\ 3 o 

ance gradient) rt^ffl £ tb 6 £ % 7 oi— K • -Y >- S?£r— 

fS£-£n (o*!K ffi«0, 0) tCir^/hi--5o 

r. £ Sr*i-HT«* 3 - K * » # ^»J*3fts -5 <b v ^ o 

J: 5 : t-K'yntyt5 4rtW-7^n7 r Dy^ft 

[0 0 3 5] fP (0, 0) ^SiXfcKl*-^^ h/W^g: 
£?ft— ^:"CftV^^^ i 5<ir. K • ^nir 3/^-5 4(1 
*^f^S:>r V h77i/-A^^- K-e»tfs$i*r 

8ttA»ftii*flisraa*u, 3-^^/ h 5 4co^^5Jtr 

[0 0 3 6] M7x->77^g: ofci:#. ^ 
? bMzHv (o, 0) ffi^SiJ^ ^T5i:. ^^-i^v 



( 8 ) 

13 

h77i — j»ftfkik<Dm x^-r s fc # 5 o 

fc<9 (fi»J^Ltf, lO%*fcl«*L«T) . 7 

Wft^ffc (luminance change) J^K)*^ WHSr££&V> 

[0 0 3 7] =a>-> a — ^ KiS, "CUbitS «t 9 

fci&t&JSv^f^^^^^ 

ft^Kt^r, tt^co^ A(d*>fcSffft4giE(luminan 
ce gradient) 5 ^Pj^^^^JSS( image intensity g 10 
rad i ent ) t & EB'J ri* 5 o - *l tf> ^ 
Ate, r*tib<£>*JlB£ r«i#j i:LTifeit5i, ifto 

(o, o) m^h^x^^^t^m^^miy^^iz^ 

k u^y mi"' i«j *t— •<*. u/Li ■> j j 

[0 2] «P^(7)^l(^o^tr> • :tv=r — 

[0 3] y~—i?^irmiMt&ikm~Fz>tzbb<DT;i'=fy?: 
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[14] ^^u-i^^^#:iij^> 7 ^--^K<bffi^ilj^7 

2 0 7^-A'^y77 (A^7 7 7) 

2 2 fSfUI*y h!7-^ 

2 4 ^vW^U^IJ- 

2 6 dct mm^^^mm ^--^v 

2 8 iffca^j, h G&fcMfi^HbS) 

3 o RTKJtttFlHfca 

3 2 ttJ^FU— h • /<^77 

34 i^^- . ^ }. d — ^ 

3 6 W*|p]K9trjE (FEC) fela^y h 
jE^Pir^lJ-) 

4 0 ig»Hb«:yh (iSJi^HfcS) 
4 2 i^DCT^-^^h 

^ 4 yjM^jfe-B^^i 

4 6 ^ u — A • 

4 8 TOW 

5 2 ^/U^^U^^ 

5 4 K'3> h C2— )V - (4 

-Yvh7 • ^e— K • ^Ptyf) 

7 0 BHft^-^v^tfcffiS C7m— KttitiSS) 




( 9 ) 



#H^8 - 2 2 8 3 5 6 



112] 




* 



( 10 ) 



^mW-S - 2 2 8 3 5 6 



[H3] 



®mrca^n/i:e^1r^em©«S*SO«l€*»fi!DlFFi-2{odd)fti^0IFF 1-2 (even)) 



XL 



SA(odd>= 0lFF2-3(odd}* 0IFFl-2(odd> 
SA(ev*n) = DIFF2-3(cven) ♦ DlFF W(even) 



IT 



3E 



